INTRODUCTION.
The ester-hydrolyzing actions of whole trout and trout egg preparations under the conditions of the general investigation in progress in this laboratory offer a comparatively new field of study so that it seemed of interest to determine some of the simpler questions connected with these enzyme actions. In an earlier paper 1 the actions at different temperatures were studied because it was considered possible that the low temperature at which the fish lived might influence the actions of enzymes under different temperature conditions. It was found, however, that the general behavior was no different from that of castor beans, for example, for which the conditions of growth required a comparatively high temperature. In general terms, two main opposing actions were involved in studying the enzyme actions at different temperatures; increase in enzyme action due to rise in temperature, and inactivation of enzyme by heat in the course of the experimental tests. These two factors did not produce the same effects with the actions on the different esters, so that, depending upon the length of time of the action, greater hydrolysis was found at lower temperatures with some of the esters.
In the preceding paper, ~ the ester-hydrolyzing actions of extracts and whole solids of trout eggs and whole trout at different ages were 1Noyes, H. M., Lorberblatt, I., and Falk, K. G., J. Biol. Chem., 1926, lxviii, 
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STUDrES ON ENZYME ACTION. XLVI presented, and the changes in the curves of relative actions and the absolute actions considered. In this paper, S some of the results obtained in the study of the ester-hydrolyzing actions at different hydrogen ion concentrations will be described as well as the actions of extracts obtained with different solvents.
Experimental Methods.
The experimental methods were essentially the same as those described and used in the preceding paper. Adult fish only were used. These were killed, passed twice through a meat chopper, solid portions weighed directly when desired or treated with a definite volume of solvent and toluene added. After extracting overnight the mixtures were filtered through paper, and treated in various ways.
For the experiments at different hydrogen ion concentrations, sodium hydroxide or hydrochloric acid was added and the mixtures tested with indicators. For dialysis collodion bags were used. The mixtures or extracts were finally diluted to the proper concentrations, and 15 cc. portions used for the tests on 3.4 milli-equivalents of each of the ten esters in the usual way. Incubation was allowed to proceed for 22 hours at 370-38 ° or at 15°-17 ° , the acid formed being determined with 0.1 normal sodium hydroxide solution with phenolphthalein as indicator. Toluene was present throughout, and duplicates and the usual blanks run.
EXPERIMENTAL RESULTS.
Some results bearing on the ester-hydrolyzing actions at different initial hydrogen ion concentrations are presented in Table I . Experiment F 2 shows that at both temperatures of testing, 'higher actions were obtained at pH 7.0 than in the more acid solutions. The fact which was brought out in the earlier paper, namely, that some of the actions, especially the action on benzyl acetate, are larger at a The rainbow trout used were obtained through the kindness and courtesy of Mr. Stanley C. Waiters of the State Fish Hatchery, Cold Spring Harbor, Long Island, N. Y., by permission of the State Conservation Commission. The writers wish to thank the Commission and Mr. Waiters for the aid-they have given in making possible the carrying out of this investigation.
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Downloaded from the lower temperature if the tests are continued over a sufficient period of time (22 hours in the present instance), is also shown here. The comparatively large concentration of this extract showed the actions at the different hydrogen ion concentrations more clearly than did the results of Experiment F 8 with a more dilute extract. The actions in this experiment were clearly larger at pH 7.0 and 8.0 than at pH 6.0, but there were no clear-cut differences between the actions at pH 7.0 and 8.0.
In view of the extended study made of the lipolytic actions of various tissue and tumor extracts at different hydrogen ion concentra- tions published some years ago, 4 it appeared to be unnecessary to go farther in this direction with the trout extracts, as the results paralleled the earlier findings. It was there pointed out that in the determination of enzyme action at a definite hydrogen ion concentration, two factors operate simultaneously in every case; enzyme action at the given hydrogen ion concentration, and inactivation of enzyme at that hydrogen ion concentration. Also, in the study of lipase actions, the hydrogen ion concentrations of the mixtures may change because of the formation of acid as the action proceeds. Downloaded from "The difficulty of an exact interpretation of the most favorable hydrogen ion concentration for such lipase actions is therefore apparent. The study of the actions at different hydrogen ion concentrations, definite at the commencement of the actions, involves changes in the reactions and therefore gives results under changed, or continuously changing, conditions. ]'he study of the rates of inactivation by testing at the same hydrogen ion concentration, after permitting the mixtures to stand at different hydrogen ion concentrations, yields definite conclusions, but really involves a problem essentially different from that of actions at definite hydrogen ion concentrations .....
It is, of course, possible that the comparative rates of action and of inactivation of certain lipase preparations may be such that definite optima are obtained at certain hydrogen ion concentrations. In the experiments described here, 4 it is seen that the greater actions in the more alkaline solutions more than make up for the inactivations in these solutions, while in the more acid solutions, the reverse is the case."
In view of the results with trout extracts and the general conclusions just stated, it may suffice to state that favorable conditions for testing the trout extracts would be in the neighborhood of pH 7.0, that the meaning of optimum hydrogen ion concentration for the actions must be more sharply defined to have a real significance and may even then serve no practical purpose. In general terms, similar relations apply to the work with trout as with the other tissues and tumors studied. Further results will therefore not be communicated in this connection.
A large number of experiments was carried out in connection with various solvents for extraction and the behaviors of the extracts on dialysis, etc. The four experiments for which the results are given in Table II may be looked upon as representative of the general findings.
The trout for which results are given in Table II were 1½ to 2½ years old. The experiments were carried on at pH 6.0 for F 9, and at pH 7.0 for the rest. The concentrations for the enzyme materials for these experiments corresponded to 4~.4 rag. of original material per cc. of solution tested. In the preparation of the extracts, amounts of ground fish were weighed out and liquid added to correspond to three times this concentration. This permitted increases in volume in dialysis and still allowed the final concentrations to be the same. In every case, therefore, before the enzyme tests were carried out, the extracts were made up to three times the!r original volumes with water. This meant that where salt or glycerine solutions were used for the extractions, their concentrations were reduced to one-third on June 15, 2017 Downloaded from Published July 20, 1927 in the enzyme tests. Thus~ where the extract was stated to be made with a 50 per cent glycerol solution, the enzyme tests were carried out with a 16~ per cent glycerol solution, etc.
The results of the four experiments as far as use of different solvents was concerned, showed that glycerol solutions, especially the higher concentrations, extracted more of the active enzyme material than did water alone. The differences, while not large, were still appreciable. There were no such differences with the sodium chloride solution extracts, the enzyme activities, at times slightly larger, were in general much the same as for the aqueous extracts. The results for the more dilute sodium chloride solutions, while not given, were essentially the same as for the 10 per cent solutions. To sum up, it may be said that the glycerol and sodium chloride solutions extracted at least as much of the active enzyme material from the fish as did the water, and in some cases extracted more.
In the dialysis experiments, it was found possible to separate out material, inactive in itself, while the material from which it was separated showed decreased activity. Combining the two, the original activity was restored. In other words, a so called coenzyme was shown to exist, analogous to the results with eel preparations. 5 In the present connection this was shown to be present in Experiment F 21 with the 50 per cent glycerol extract, in Experiment F 22 with the 10 per cent NaC1 extract. There were indications of the same relations with the solid material of Experiment F 21 for some of the ester actions, but the differences were not sufficiently large or uniform to warrant definite conclusions.
SUMMARY.
The ester-hydmlyzing actions of trout extracts at different hydrogen ion concentrations were studied. It was pointed out that the behavior was similar to that found with various tissue and tumor materials and that similar relations hold.
Glycerol solutions extracted somewhat larger amounts of active enzyme material from trout than did water and sodium chloride solutions, although the differences were not large. Evidence was presented for the existence of a so called "coenzyme."
